Promotion Effect of Streptothricin on a Glucose Oxidase Enzymatic Reaction and Its Application to a Colorimetric Assay.
Previously, we reported that ε-poly-L-lysine (25 - 35 residues) significantly promoted a glucose oxidase enzymatic (GOx) reaction using ferricyanide ion as the oxidant, and that the effect was due to the formation of a polyion complex between anionic GOx and protonated (polycationic) ε-poly-L-lysine. Here, we show that streptothricins (STs), which have an L-β-lysine oligomer (1 - 7 residues) and possess only several positive charges at most, also effectively promote the GOx enzymatic reaction. Interestingly, the promotion effect increased with the size of the lysine oligomer of STs, suggesting that the ionic valence is a key factor determining the degree of the promotion effect. The GOx enzymatic reaction is accompanied by a color change due to the reduction of yellow ferricyanide ion to a colorless reductant. A more distinctive color change can be achieved by the addition of Fe(III) ions due to the formation of Prussian blue. Thus, the promotion effect allowed for colorimetric detection of STs at the 1 mg/L level. The detection method was simple and easy to carry out, and would become a helpful tool for the detection of STs.